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RADIO RECEIVER 

BACKGROUND OF THE INVENTION 
The present invention relates to a radio receiver, more 
particularly, to a selective calling receiver. 

A known selective calling receiver (referred to as 
"receiver" hereinafter) , receives a radio signal transmitted 
from a base station and detects predetermined code numbers 
(referred to as "Nos." hereinafter) accompanying a selective 
calling number. The receiver converts the predetermined code 
Nos. into predetermined messages for displaying the 
predetermined messages when the received selective calling 
number is the same as the receiver's own selective calling 
number . 

An example of a receiver which converts the 
predetermined code Nos. into the predetermined message, is 
disclosed in Japanese Patent Application Laid-open No. 
H3-232327 of October I6 f 1991. 

That receiver fetches predetermined code Nos., which 
are two-digit numbers, from a received radio signal, and 
compares corresponding two-digit numbers stored therein. If 
the received two-digit numbers coincide with the stored 
ones, the receiver converts the coincident two-digit numbers 
into predetermined messages and display the messages. 

Such a receiver is called a receiver having a 
"predetermined message service", and this kind ^of receiver 
has been recently provided, however, a . bearer of the 

l 



receiver must see the display to recognize the messages. 
Thus, it is troublesome for him. 

Japanese Patent Application Laid-open No. S63-252029 of 
October 29, 1983 discloses a receiver which changes the 
sounds of call notification in accordance with a series of 
call numbers stored in the receiver. 

A bearer of this receiver may thus know who is calling 
him, even though he does not see a display. However he 
cannot recognize messages if he does not see the display. 
Surely, it is possible to inform messages of him without 
seeing the display, if the receiver has a lot of own 
selective calling number assigned to each of messages and 
call information is assigned to the each of selective 
calling number. However, the service from the provider 
managing transmission may results in reduction in a number 
of telephone lines, and hence the service for providing a 
plurality of call numbers does not currently spread. 

Further, types of sound for informing an incoming call 
are only specified in accordance with an own selective 
calling numbers, and the bearer must therefore see the 
display for recognizing the received message in case of the 
receiver having only one selective calling number. 

SUMMARY OF THE INVENTION 
According to the invention in a first aspect there is 
provided a radio receiver comprising a receiving circuit for 
receiving a call signal for calling a user of the receiver, 
a storing circuit for storing at least a predetermined code, 



a detecting circuit for detecting a code included in a 
message accompanying said call signal, a judgement circuit 
for judging whether the received code is coincident with the 
stored predetermined code; and a notification circuit for 
performing call notification according to coincident code. 

According to the invention in a second aspect there is 
provided a selective calling receiver comprising a receiving 
circuit for receiving a selective calling number, an address 
memory for storing an own selective calling number, a 
message memory for storing at least one predetermined code, 
a first judgement circuit for judging whether a received 
selective calling number is the same as the stored own 
selective calling number, a detecting circuit for detecting 
a code included in a message accompanying said selective 
calling number when said first judgement circuit judges that 
the received selective calling number is the same as the 
stored own selective calling number, a second judgement 
circuit for judging whether the received code is the same as 
the stored predetermined code, and a notification circuit 
for performing call notification when the received code is 
the same as the stored predetermined code. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will now be described in more 
detail by way of example with reference to the accompanying 
drawings, in which: 
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Fig. 1 is a schematic block diagram of a selective 
calling receiver according to an embodiment of the present 
invention; 

Fig. 2(a) shows a format of a radio signal received by 
the receiver shown in Fig. 1, and Fig. 2(b) shows a configuration 
of each code word shown in Fig. 2(a); 

Figs. 3(a) and 3(b) are views explaining an 
intermittent receiving operation carried out by the receiver 
shown in Fig. l , wherein Fig. 3(a) shows a non-receiving state 
where the receiver's own selective calling number is not received 
while Fig. 3(b) shows the state where the receiver's own 
selective calling number is received; 

Fig. 4 shows an example of the database stored in the 
table shown in Fig. l, which database stores predetermined code 
Numbers, predetermined messages and csQl notification contents; 

Fig. 5 shows a relation between a received message, 
displayed message and call notification content; 

Fig. 6 is a circuit diagram of an example of a melody 
circuit and a loudspeaker driver shown in Fig. l ; 

Fig. 7 shows examples of a ringing tones generated by 
a loudspeaker shown in Fig. 1; 

Fig. 8 is a flowchart showing the process effected by 
the receiver shown in Fig. l ; and 

Figs. 9 shows an example of a method of setting the 
predetermined code numbers, predetermined messages and call 
notification contents in the receiver. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
In Fig.l, an antenna 1 receives a radio signal from a 
base station (not shown) and outputs a received signal to a radio 
circuit 2. The radio circuit 2 is controlled to be turned on and 
off by a control signal from a decoder 7, for battery- 
conservation. The radio circuit 2 amplifies the received signal 
supplied from the antenna 1, demodulates it and supplies the 
demodulated signal to a wave-shaper circuit 3 . The wave-shaper 
circuit 3 wave-shapes the demodulated signal to a digital signal 
and supplies the digital signal to the decoder 7 . 

An address memory 4 stores the receiver's own selective 
calling number and outputs it to the decoder 7. A table 5 stores 
predetermined code Nos. , predetermined messages and call 
notification data, each of which relates to a corresponding one 
of the predetermined code Nos. The decoder 7 detects a preamble 
signal and a frame sync, signal from the digital signal by 
decoding / to achieve synchronization of the receiver with the 
base station; and outputs the control signal to the radio circuit 
2 based on the achieved synchronization. The decoder 7 detects 
a selective calling number from the digital signal by decoding 
and judges whether the detected selective calling number is the 
same as the receiver's own selective calling number supplied from 
the address memory 4 . The decoder 7 also detects predetermined 
code Nos. accompanying the selective calling number by decoding, 
if the selective calling number coincides. After detecting the 
predetermined code Nos. the decoder 7 compares received 
predetermined code Nos. to stored predetermined code Nos. and if 
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some of the received codes coincide with one of the stored code, 
outputs a coincidence signal to a loudspeaker driver 8 and/or a 
melody circuit 9 and/or a vibrator driver 7 and/or a LED driver 
11 based on the call information contents stored in the table 5. 
Further the decoder 7 outputs to a display driver 12 the 
predetermined messages assigned to the stored code Nos. which 
coincide with the received predetermined code Nos. 

The display driver 12 drives a display 13, thus the 
display 13 displays the predetermined messages outputted from the 
decoder 7. The loudspeaker driver- 8, the melody circuit 9, the 
vibrator driver 10 and LED driver 11 are controlled by the 
coincidence signals from the decoder 7. A call notification 
circuit 12 includes a loudspeaker 121, a vibrator 122 and a LED 
123, and these are driven by respective drivers and melody 
circuit 8, 9, 10 and 11. Thus, circuit 12 performs call 
notification according to the received messages. 

Switches 6 are operated by the bearer for selecting the 
manner of call notification. 

In Fig. 2 (a) , a radio signal transmitted from a base 
station is constituted by a 576-bit preamble signal and a 32-bit 
frame sync, signal following the preamble signal. The preamble 
signal and the sync. signal are- used for achieving 
synchronization of the receiver with the base station. 

The receiver belongs to one of several groups, and its 
own selective call number is transmitted only in a time assigned 
to the group that the receiver belongs to. After turning on the 
power supply and receiving the preamble signal and the sync. 
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signal for achieving synchronization, the receiver may therefore 
perform reception only in a time assigned to the group that the 
receiver belongs to. The intermittent receiving operation for 
performing reception only in the time assigned to the group that 
its own receiver belongs to will be described later with 
reference to Figs. 3. 

A group 1 is transmitted to the receiver after the 
transmission of a frame sync, signal. In Fig. 2(a), a frame 
sync, signal and eight groups makes up one batch, and one group 
consists of two code Words. 

After one batch is transmitted, another batch is 

transmitted to the receiver. 

Each code word is constituted as shown in Fig. 2 (b) 

That is, the code word consists of 32 bits in total and is made 

up of a selective calling number/message identification bit 
(simply referred to as "identification bit" hereinbelow) , 

information bits, check bits and a parity bit in the mentioned 

order . 

The identification bit is one bit and is used for 
judging whether the code word represents a selective calling 
number or represents the message, with the code word representing 
the selective calling number when the bit is 0 while the same 
representing the message when the bit is l. 

The information portion consists of 20 bits, and a 
selective calling number is recorded in the information portion 
when the identification bit is 0, whereas the message is recorded 
in the information portion when the identification bit is 1 . 
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The check bits consist of 10 bits and the parity bit 
consists of one bit, namely a transmission error is corrected by 
using a (31, 20) + 1BCH signal. 

In Fig. 3, Fig. 3(a) shows the case of reception where 
the receiver's own selective calling number is not received, 
whereas Fig. 3 (b) shows the case of reception where the 
receiver's own selective calling number is received. 

When the power supply of the receiver is turned on, 
reception continues until the preamble and sync signals are 
received, and synchronization with the base station is attained. 

As described above, the receiver's own selective 
calling number is previously stored in the address memory 4 of 
the receiver, and the group that the receiver belongs to is also 
stored in the same. Fig. 3(a) and Fig. 3(b) are views showing 
the case where the receiver belongs to^the group 2, in which the 
power supply of the radio circuit 2 is turned off while no 
selective calling number is transmitted to the receiver belonging 
to the group 2 after the preamble signal and the sync, signal are 
received and synchronization with the base station achieved, in 
order to perform the intermittent receiving operation. By doing 
so, power consumption of the receiver can be reduced. 

As shown in Fig. 3(a), when the receiver's own 
selective calling number has not been received, the power supply 
of the radio circuit 2 is turned on only when the selective 
calling number relative to the receiver belonging to the group 
2 is transmitted. 
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Meanwhile, Fig. 3(b) shows the receiving state where 
the receiver's own selective calling number is received. That 
is, when the identification bit is 0 and the receiver's own 
selective calling number matches the information portion in the 
code word of the group 2, reception is continued until a code 
word having the identification bit of 0 is subsequently 
transmitted, because the message may be possibly transmitted to 
the receiver when the selective calling number relative to the 
receiver belonging to any other group following the group 2 is 
transmitted. 

In Fig. 3 (b) , a symbol ID represents a code word having 
the identification bit of 0, i.e., the selective calling number, 
and a symbol MES represents a code word having the identification 
bit of l, i.e., the message. In case of Fig. 3(b), since the 
receiver's own selective calling number matches the first code 
word of the group 2 and the identification bit is thereafter 
turned to 0 for the first time with the first code word of the 
group 4, reception occurs from the first code word of group 2 
through the first code word of group 4 . 

The message intended for the receiver is set in the 
second code word of the group 2 through the second code word of 
group 3, and the receiver ' detects a predetermined code Nos . form 
this message. 

In Fig. 4, predetermined code Nos., predetermined 
messages and call notification data are stored in the table 5 of 
the receiver. The predetermined code Nos. consists of two-digit 
figures. The predetermined messages are assigned to each of the 
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predetermined code Nos. For example, if the receiver receives 
the predetermined code No. "01", the receiver converts code "01" 
into the predetermined message " I WILL BE LATE", and in the same 
way, predetermined code No. "02" is converted into the 
predetermined message "I WILL LEAVE EARLY" . The predetermined 
code Nos. are also assigned to each of call notification codes. 
For example, if the receiver receives the predetermined code No. 
"01", the loudspeaker 12 of the receiver generates ringing tone 
1, and in the same way, when predetermined code No. "31" is 
received, the loudspeaker 12 generates melody l. 

In Fig. 5, case 1 is when the receiver receives message 
" [[01 [[33012-345-6789". At that time the receiver detects 
predetermined code Nos. by searching the identification code" [ [» . 
The identification code"[[» indicates that the following two- 
digit figure is a predetermined code 'No. Thus, the receiver 
detects the predetermined code No. "01" and converts it into the 
predetermined message "I WILL BE LATE" . In the same way, the 
receiver detects the predetermined code No. "33" accompanying the 
identification code "[[» and converts it into the predetermined 
message "FAX ME SOON". The message "012-345-6789" following the 
predetermined code No. "33" is not converted into a predetermined 
message and is displayed without changes, since no identification 
code precedes the front bits of the message "012-345-6789". As 
described above, the displayed message becomes "I WILL BE LATE 
FAX ME SOON 012-345-6789". At that time, the loudspeaker 12 
generates the ringing tone 1, since the receiver performs the 
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call notification assigned to the predetermined code No, which 
is detected by the decoder 7 first. 

In Fig. 6, the melody circuit 9 consists of the 
integrated circuit "SM1124ABS-ET" . The melody circuit 9 has 
eight terminals, CLK, SI, SC, ST, VSS, VDD, MTO and TEST 
terminals, and the decoder 7 has six output terminals. The power 
supply 1.5 -3.6V is supplied to the VDD terminal and the terminal 
VSS is grounded. The terminal MTO is connected to a terminal of 
OR circuit 81 of the loudspeaker driver 8 . 

The loudspeaker driver 8 consists of the OR circuit 81, 
a register 82 and a transistor 83. The other terminal of the OR 
circuit 81 is connected to the decoder 7. The OR circuit 81 
selects either a ringing tone from the decoder 7 or a melody from 
the melody circuit 9 and outputs one of them as an OR signal to 
a base terminal of the transistor 81 'through the register 82. 
The transistor 81 is biased by a voltage of the register 82 and 
current-amplifies the OR signal. The amplified OR signal is 
supplied to the loud speaker 121 and drives the circuit 121. 

In Fig. 7, control is performed in such a manner that 
ringing tones- 1, 2 and 3 are output only during a signal level 
of 1 and output of these tones is stopped during a signal level 
of 0. This allows the type of ringing to be changed. 

In Fig. 8. when the power supply of the receiver is 
turned on (STEP S101) , the receiver receives and detects the 
preamble signal and the sync. signal for achievement of 
synchronization with a base station (S102) . Then, the 
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intermittent receiving operation shown in Fig. 3(a) is started 
(S103) . 

If the identification bit which is a first bit in the 
code word is 0 when the power supply of the receiver is turned 
on in step (S104), the process advances to the next step (S105) , 
and when the selective calling number in the radio signal 
coincides with the receiver's own selective calling number, the 
message associated with the coincident selective calling number 
is detected (S106) . If the identification bit is not 0 or if the 
selective calling number in the radio signal does not coincide 
with the receiver's own selective calling number, the process 
returns to step (S103) to continue the intermittent receiving 
operation . 

After the message is detected in accordance with each 
code word, the decoder 7 judges whether predetermined code Nos . 
are included in the detected message (S107) . if the 

predetermined code Nos. are not included, the process goes to 
step S108 . On the other hand, if predetermined code Nos. are 
included, these code Nos. are converted into predetermined 
messages (S109) . After that, call notification data assigned to 
the predetermined code Nos. are also retrieved (S110) . 

If the result of judgment is NO in step (S117) , the 
receiver determines that the detected message need not be 
converted into predetermined messages, displays it unchanged and 
also performs call notification in a manner selected by the 
bearer in advance (S108) . 
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Thereafter, the receiver displays the messages, which 
are retrieved in STEP S109 and/or recognized in STEP S108, in 
display 13 (Sill) , and performs call notification by the content 
retrieved in STEP SllOand/or determined by STEP S108. 

In Fig. 9 (a) , the user-operated switches 6 include a 
memory switch 61, a shift switch 62, a review switch 63 and a 
preview switch 64 (these switches are not shown in Figs . 9 (b) -9 (f ) 
for the sake of clarity) . In this Figure, if the receiver is 
placed in "predetermined messages and call notification select 
mode" (referred to as "select mode" hereinafter) by predetermined 
operation of switches 6, the display 13 displays "INPUT 
PREDETERMINED MESSAGE". An underscore 131 moves below positions 
of "YES" and "NO" by pushing the switches 63 and 64. If the 
bearer wants to set or change the predetermined messages and/or 
the call notification technique, he pushes the switch 62 when the 
underscore 131 is below the position of "YES" 

Fig. 9(b) shows display 13 after the operation of the 
switch 62. The underscore 131 is in a position of "01" which 
shows a number of a predetermined code Nos . The bearer operates 
the switches ' 63 and 64 for switching the number of a 
predetermined code Nos. and when the switch 62 is pushed, a 
predetermined code No. is selected. The display is changed as 
shown in Fig. 9(c) after operation of the switch 62, and the 
underscore 131 is moved to a position below the call notification 
'type. The call notification type is switched by operation of 
switches 63 and 64 and the switch 62 is pushed to select a 
desired call notification type. 



13 



As shown in Fig. 9 (d) , the bearer next decides the 
predetermined messages after selecting the call notification 
type. He enters a predetermined message by moving the underscore 
131, and also by pushing the switches 63 and 64. When the 
message is entered, the switch 64 is operated and the display 
goes to the next stage shown in Fig. 9(e). In Fig. 9(e), he 
confirms whether the selected predetermined code No, call 
notification type and predetermined message are correctly 
entered, and if they should be registered, he pushes the switch 
61 when the underscore * 131 is in a position below "YES". And 
finally, display 13 displays the registered code, notification 
type and message as shown in Fig. 9(f). 

Although in this embodiment, predetermined messages are 
displayed in the display 13, it is however possible only to 
perform the call notification assigned to a received 
predetermined code Nos . without displaying the message. In order 
to achieve this, the predetermined messages to be displayed is 
not registered and only the call notification type is stored in 
the table 5 when the bearer sets a predetermined message, ' and 
control is effected in such a manner that nothing is displayed 
in the display 13 if the predetermined code Nos. assigned to the 
stored predetermined message is included in the received signal, 
thereby effecting only the call notification without displaying 
anything in the display 13 . 

Further, although in this embodiment the signal format 
of the radio signal to be received by the receiver has been 
described as that of the POCSAG signal, the present system can 
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applied to other signal formats such as the NTT system signal, 
the ERMES signal or any kind of signal which is capable of 
transmitting the predetermined code Nos. 

Further, the present system may be applied to a 
signal which is not capable of transmitting the predetermined 
code Nos. In order to achieve that, the receiver stores a 
predetermined message, for example the name of a person who might 
call the bearer, and when the receiver detects the stored name 
in a received radio signal, the call notification circuit 
performs call notification according to the stored name. 

Furthermore, in this embodiment, the present invention 
is described as a selective calling receiver; however, the 
present invention is not limited to use in selective calling 
receivers but is also applicable to a general radio receiver, for 
example a personal radio phone or automobile phone. 

As mentioned above, according to the present system, 
since the bearer can specify the manner of call notification 
based on the predetermined message, the predetermined message can 
be readily recognized without seeing the display. 

Numerous additional modifications and 
variations of the present invention are possible in light of the 
above teachings. It is therefore, to be understood that within 
the scope of the appended claims, the present invention may be 
practiced otherwise than as specifically described herein. 
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CLAIMS 



1 - A radio receiver comprising: 

a receiving circuit for receiving a call signal for 
calling a user of the receiver; 

a storing circuit for storing at least one 
predetermined code; 

a detecting circuit for detecting a code included in 
a message accompanying said call signal; 

a judgement circuit for judging whether the received 
code is coincident with the stored predetermined code; and 

a notification circuit for performing call notification 
in accordance with the coincident code. 

2 - The receiver claimed in claim 1, wherein said 

notification circuit comprises ; 

a loudspeaker for generating sound, 

a vibration generating mechanism, and 

an LED for providing intermittent illumination, 

and wherein said notification circuit generates at 

least one of sound, vibration and illumination when said received 

code is the same as said predetermined code. 

3 - The receiver claimed in claim 2, wherein said 
loudspeaker generates either a ringing tone or a melody. 

4 - The receiver claimed in claim 1, further comprising a 
setting circuit, operated by the user of said receiver, for 
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setting said predetermined code and call notification data 
assigned to said predetermined code. 

5. A selective calling receiver comprising: 

a receiving circuit for receiving a selective calling 

number; 

an address memory for storing an own selective calling 

number ; 

a message memory for storing at least one predetermined 

code; 

a first judgement circuit for judging whether a 
received selective calling number is the same as the stored own 
selective calling number; 

a detecting circuit for detecting a code included in 
a message accompanying said selective calling number when said 
first judgement circuit judges that the received selective 
calling number is the same as the stored own selective calling 
number; 

a second judgement circuit for judging whether the 
received code is the same as the stored predetermined code; and 

a notification circuit for performing call notification 
when the received code is the same as the stored predetermined 
code . 

6. The selective calling receiver claimed in claim 5, 

wherein said notification circuit comprises; 

a loudspeaker for generating sound, 

vibrating generating mechanism, and 
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LED for providing intermittent illumination, 

and wherein said notification circuit generates at 

least one of sound, vibration and illumination when said received 

code is the same as said predetermined code . 

7 - The selective calling receiver claimed in claim 8, 
wherein said loudspeaker generates either a ringing tone or a 
melody. 

8 - The selective calling receiver claimed in claim 6 
further comprises setting circuit, operated by a bearer of the 
selective calling receiver, for setting said stored code and call 
information assigned to said stored code. 

9 - The selective calling receiver claimed in claim 6, 
wherein said message memory further stores predetermined message 
assigned to said stored code, and the selective calling receiver 
further comprises display for displaying the message assigned to 
the detected code. 

10 • The selective calling receiver claimed in claim 8, 

wherein said setting circuit for further setting said 
predetermined message assigned to the stored code. 



11 * A selective calling receiver substantially as he 

described with reference to the drawings. 



rexn 
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